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[&lflf*<0ieffl] hJEWit. 

CHs CHs • 

CH 3 — O— Da— Db-ji— CH 3 
CHa CHs 



?H 3 

D= Si — O- 



? 

T 

CHs 
CHs 

D " _ lH7-CH 2 -CH 2 -0-4CH 2 -CH 2 -0^(CH-CH 2 --0-yR 

\CH 3 /n 



* N a tt 0 # & 1 0 0 
ttOfrfc 1 0 0®1Bft*£U ntt 

[ is^js 2 ] iiaia . e?®** 1 o n m jaro l 
i,M y po 4 sr^ttifc^ttafc-tiinsfliiatt^ 

IW*JH3] ±EIEffifc:**ft.*Li 1 M,PO« tt. 
1 0 X*MR*WS*« 1 /x mJUTC* * £ Srtt 

mm i iea^*«wfnKfi. 

[ffi*JB4] iieLi.MyPO, U % LiFePO, 

fl8 a Wfitfc & -I fc A^ffiSr 2 aUUtO Wi-^t 
-ft feflJHFfc^tt*) 3 *>o 1 awtes' 

[000 1] 
[0002] 



U bttlfr6 10 0©ift*«U m 
0fr<b 1 0 0©SER*SU RttzK^M 



fct. mrsmuz, B^mmzimx'Z&mMki 
x. mftn^f&%~<kmmm9ii)rM£>t>tix^&. it 

[0003] Jbffi*)* 3 $rZ&Wfi*>+Tt> » ttfc. U 

[0004] %lx* -mz, y ^A-&mift«oafii 

vSWSfcLTtt, ^EUf-^A, 'J^A-^. 

[0005] ifc, jECSHtite UT«. ^JSKftft, 

i 2 S, MoS 2 » NbSe 2 , V 2 0 5 SS^MfD^.A 
ft-^ft^, L i , MOj (M=Co. Ni, Mn. Fe 

[0006] 
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i o o o 7 ] mi a . y f-^zftmawcfc^T 

*f L i 4 V^mftfclTf 6 LiCoOi **IFJii: L 
T£<flfflft$*lT^I>. LiCo0 2 {*. tt^^BTC 
aWfciESWB?*** 1 . C ott«5*±fc*f»i: LT 

blJEWRWMfW&ttiX . 
[ 0 0 0 8 ] IE* f^Uffis** S L i M n 2 0 
4 (2d!fipFd3m) ti. 3Rttt!tiBt-<04VawMn 

[00 09] LfrUSrtffc. HWffi^JGffl****^ 

[OOlOlSfc.MniO fc *SWfc«5rc*ttfcl» 

LTtCo, Ni, Mn^i0t3SAHcffiV>Fe^<- 

L bti&tf, Zii£X'<7)®MX'&+ft%®mmt>tiX 
W5:V\ ^JUT'li. LiCo0 2 HiNi0 2 fcS 
(EtefijiSrfl'-f & LiFeOi £g:*:fij£i:-f 

^asrc* o . 2 wtmmjEWswsik ix «£< 

[0012] ZcomkH&t IXlt. «MrtE<0±#K 

[0 0 1 33 LfrLfctffc. iOia^rflia-llMtwa 

tm^ft+W^tf^sfifBC *r -> T * TV i * . 
[0014] ***fl!*«IHf 

[00 15] 

ffii:, -S^L i.MyPO, (££'U jW, x«0=S 
xS2. y(iO. 8SySl. 2T'*>3>. Mti3 



WHtfcfcfllx.. ±ie«£fC(±. 

[00 16]&<»6il6J:3fc:, FeliCo, Ni, 
Mn«w>7c*t:Jt^6i:SRIIiWfc:3fc&»K«ST*9. ffi 

OifiStfl-C&SS i i>W&±.t,Z®thX§.mlZfrtet&Z. 

[00 17] LfctfoT. LiFePO, a^&SIEffi 

[ o o 1 8 1 s fc(c. wmmQ&*< , HMttt-a 

offtgg^E^iSfiliSftl 1 * ^ o df y £ ttft Jltt fl 

[00 19] JD^T. L i Fe PO, n&miPt&M 
fc£5te£l/CH4fc*>, «Wt36 t ffiftTjBi'5ft<. fit 

[0020] 

[002 1] *»HB«)INcmnnBBi. «*«FSrflW 

[002 2] ^Lt. *»HHCiJV^-Cti. 5fe-f> Iffiffi 

5tLi I M J ,P0 4 (fc^L. xaOSx§2 < y 

(20. 8Sy£l. 2t'J>l>. £tl, Mti3dS^® 

[002 3 3 Li I M,P0 t -C8S*lS'fl:£ttfcL"C 
ti. «itf. Li,Fe,P0 4 . Li,Mn,PO,, Li 
,Co,P0 4 , Li.NiyPO,. Li,Cu y P0 4 . L 
i, (Fe, Mn),P0 4> Li, (Fe. Co),P 
O,, Li, (Fe, Ni)„P0 4 . Li, (Cu, M 
n)»PO (> Li, (Cu, Co) y PCv Li, (C 
u, N i ) r PO i WfiWTi>ti&. **J» 4Hk^»C*» 

v ^x . jgairt W7£jiw)a*iwitt*c* * . 

[0024] fi&RGf, LiFePO, ti, 
3. 6g/cm' k*^<, 3. 4V<0B««i:*»4. 
U SffrgftM 7 0mAh/gi:*£V\ L*>*>. L 
iFePO, *JJH«J»T. «SRft¥WKKH-rBT 
tg=5:Li^, Fefif lflifcOtimt^W 

TK^. IWLiFePO, li 

[ 0 0 2 5 ] Ttfi U JJBL i F e P 0 4 2r^^«ffi 
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^atiOft^ilSLiFePO, "Cti. 6 0mAh/ 

g~7 0mAh/gg*O3&g*U&»f§6iV*\ 

1 1 2 0mAh/ggfl^SJb&9S3iSil.*fcia£% 

[00 26] Witf. LiFeP0 4 kLiMn 2 0 4 k 
£JfcRLfc*£. LiMn 2 0 4 (i, ¥^€£#3. 9V 
X'fo*). 1 2 0mAh/g<3&fiSr : f U ££>fctt«3? 
J8#4. 2g/cm3 X'fohfrh. LiFeP0 4 te, 
LiMn 2 0 4 tj:b!fSLT«E. Wm&t fcfc IfflSft 
/hS^-Ikfc&S. Z(f)tc#>. Wltl 2 OmAh/gO 
$12rfi"fl.L i Fe PO, ti. L i M n 2 0, i 0 t>fi 
*x*/I^HftTC 1 «&£ . fM|x*^H»*T 2 

[0027]$->T> LiFeP0 4 T'L i Mn 2 0 4 k 

ZtMztt, 1 4 0mAh/g&4W±*:ftJJlt<9g:l 
tfg$$ft.4j!>\ LiFePO, tMOj: o^rft^ftli 

[0028] ifc. LiFePO, fct. fi!*. £j£Jgfi 
fcSriFefflfcLtBHHfcFe (CH 3 COO) 2 3??)2 
tf «ft<?)S&ffl^. 3I5c«*TfC 8 0 0'Ck OMt 

[00 293 SOO'CtO^JtKS^Siat'Sllfi 
Sft4 £ (CJ •) L i F e P 0 4 ii, tSAfl: 

jES*Sft»KfflV>fc fc * . L i F e P 0 4 fiWCO 'J 

[0030] iftfcWlSIHfctRIIM^ , »*0>tftW* 
Mafctt*. Li,M y P0 4 kLTte. SHWlOju 
mIUTT-$>4 i<0£"£tf t>£>£ffl^4tf)#&^.r k 
0»ofc . IEfiivSftK* { -i-*t 6 L i,M y P0 4 k tt , 
ftffflA* 1 0 mJUTT*4 L i , M y P0 4 £££ 

i k =5rv^ t <0 k ttH 1 T v * 4 . 
[00 3 1 ] 4fc, Li x M y P0 4 ti. 1 0%ti3S&« 

g*»l/zmj:"5*&v^&&t:ti. Li x M y P0 4 (i. «£ 
ftfla6*31BEt»ff LE^fi?***^* iSftT L£ 5& 
tUfib 4 . ^co i a icefiftWflKKJMtfi k . 

ittistH-si fc**'C&*v^aat* t *6. 

[0032] ±i£W i 3 fc8«#*SrW-f4 L i x M y P 
0 4 , mUfh i FePO, (i, JjlTfc*-f«k9tLT 



[0033] ifrr. £l«lk LTWitfSBtt ( F e 

(ch 3 coo) 2 ) k. yyi&Ksr a (nh 

4 H 2 P0 4 ) k. R»>Jf->A (Li,C0 3 ) ktBfS 
itca^LTflWfrk'ti. £)£Mf4<7>iM-£«: 

* t %-KfflS'»)^v\ ««uft*<if t&feJ:9i 
(K^ffiJTC LiFePO, ££j£-t4 £ k tfTOcfr 
4. 

[ 0 0 3 4 ] £^fl[SB#£g*3WYStt#.X# 
m%*. Bf5&9?&rt'MVt4 <I k £ <k 9 , L i F e P 
0 4 tf£j££ix4. 

[0035] flg*. LiFePO, ti0litf8O 0*Ci: 
V "> 3 JtKWS5iaT-£j£ § iXX V >fc . -^sEB#w?ajK*«lSV ^ 
fc . *^>»x*;^- S-MR-T 4 Z k te$r ") . * . R 

[0036] *i-e. ^jasro^-HJ-wa^LtuB* 

k U g*»ffi+t«tt^S:lT9 i k tcJ: 0 . W 
xtf 3 0 0°Ckv^, fi^*W8 0 0°Ctib<t(±4AHl 
ffiv>SST LiFePO, 5r-&^|-r4 ^ k fr'^TBEk =5: 
4„ -f tfeklzit^X X OJEv^SKKHfL i F 

ePO, ^^t4CkA«IfiEk^'9. ^««<?5ia«<0 

[0037] LiFePO, 5:-&)£-r4l^ 

K» BiiK»:^JDSi-r4iag (J3LTs ^SJgk^r 
!,„ ) t. LiFePO, fc<m«i: l/CjgvvfclE&O 
$4k^K«tifBL. Sii^L i FeP04<7>&l£?& 

[0038] -e^S*, LiFePO, c7>£j&i&Kkt 
4 0 0 iC£Lh. 7 0 0 •ClilTWieffl b+&Z.ttf#tl, 
^Zbtfbfrit:. £f&.mi4 0 0°CULh. 6 0 0'C 
JUTOKHTft 4 Z. k i 0 #4 Lv \ 

[0039] LiFePO, 0-&fi£?aSA ? 4 0 0*CJ: 0 

iFePO, t»*ifc* t 'CS*V\ 4fc. LiFeP 
0 1 tf)-&(SJBflE* { 7 0 0°C<t 0 t>K^k , SA^b^iBfi 

?>4 . 

[ 0 0 4 0 ] 5rfe. ±aLfcWt**C«v^ , iffiSBtt 

U. HfTlE*+t-&4ix4^v$r^^*LTi3<C:kA i 
ff±U*. 

[004 1 ] IIK*+t:3a5SW*«#L"C ^4 k , L i F 

ePO, O-g-^C, 2ffl^-fb^-CS)4P^' : f'<7) 
Fe»*^ S^,+coK^J:oT^l:§^TFe3 t k^ 
-?XL£d. TS&®X'$>l3m?>mt-£®ltf 
£.\ffl)WL iFePO, "NCSA LT L4 d . KSm® 
at«t 1 5^BuiEf*: c t J lc-^4fl.4^2:I^4-r4Ck 
t. SK^4'<7)Fe2 t cO|g'(b?:RS<'^k^T&4. %<T> 

3mffM.{C^W±^M<r>^ iFePO, 
A-tfrf . *ffi«0L i Fe PO, *%hZbffX'*h. 
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[0 04 2] Li FePO, <D-&J&M®t l/Cli. JbJfi 

ftKyf"*.*. 'jyig'Jf-^ yyKIBHR. SMfcSS 
HJW. a-f^fltfiSrffloiii:*^*** 1 . 4 0 0'C 
Kit, 7 0 O'CaTt H 3 ifc«WfiaT-&lSt*fcftt: 

[0043] ±a» tfc * a zgrnxm-cn. -sousm* 

SteLTflffiBttfcU CLOfIg|Stt£4 0 O'CUU:, 7 0 
0 °CWTOSl£T'inj&-r 4 . -fb^RlS i: ftiMt t 

<fc 0 . ^fflfoffte< > *f9^ L i FePO, tffc htl 
<JH 3 ^ 
CH 3 — 0— Da— Db- ji— CH3 
CH 3 CH 3 



ttlti: . LiFePO, <0JIf&£4T'$>l> 

1 7OmAh/g(CjfiL4*V^*He9W-*£i:0 f, C 

[ 0 0 4 4 3 iEMKriStt. JhJfiLfcJ: a 
iFePO, WRfe-f, HRSL i,M y P0 4 T'*SiX 

[00453 *»HBt:i3v^tt. ©snamEo 

[0046] 
[ft 2] 



D= 



CjH 3 

1'-°- 



CH 3 
H 3 



1 

CH 2 



I — O 



-CH 2 -CHa-0-4CH 2 -CH 2 -0^f(fH-CH 2 -O-yR 

\CH 3 /n 



(SS4\ att0#U0 0Ofi»^U bttl*U0 0Ofift*SU m 
fcfcOfrfc 1 0 0©«Eft&£U nliOfrf, 1 0 OfflfiRS^U Rtt**JS 



[00473 JMfcWfcii. TE<55fl:3~fti5t:S%t J: 3 



[00483 
Hfc3] 



CJHj / <|H3 
CH 3 -|i— 0+-|i-0-T 
CH 3 \CH 3 /10 




H3 

i — CH 3 



CH2-CH 2 -CH 2 -0-«-CH 2 -CH 2 -O^CH 3 /5 CH 3 



[0049] 



Ut4) 
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<j:H 3 i <|H3 




CH 3 ~$i— 0 

U VH^-CHz-O^CHa-CH.-O^H-CHrOj-Bo/gCHa 




[0050] 



( Bu = CH2— CH2-CH2— CH 3 ) 

[ft 5] 




H 3 



f 

^ 

^CH 2 — CH 2 -CH 2 -0-f CH2— CH 2 -0>— H '4 CH 3 



H 3 

i — CH 3 



[00 5 1] JJe^adf^-yBHWWi. a*tB**5« 
«tt£*¥*lW6fc t *> . Ei*{c 1 ff attMStfflMJ: 
LT WanSftfcB^i'n*? >BWtt"C* 9 . ft*W 

[0052] ®»W±, ^tf^V^smSliircfcoT 
[00 53] TOKfcttUfiSfc-f ">Ddf^yfS 

yRSMWi. ?&S2 sxjtfeitiitttt^s 0 ooc 
st (-byf-xh-^x) arx-fo*), 'ptitfFHt&i 

0 0 0 0 OTt'S) 3> Z t tf$Z#)L>tl& . 
[0 0 54] mm&blXIZ. fflJS2 5*CtCfc 

ttl>gWP#0. lmS • cm-^XlX'fohZtftZ.*) 

[0055] LTffiflIfciBUft4BjE$:fii£. 
^tCfcttS^y"?— jL— -y l-D, D' (7)ffl®^3iSCCS 

D' coffigikt x-r^-^^-i-tf^fcA^'K'S)^. 
D. D" SygJiSR+^lc^i. 

[0056] TOftttlMcftKfc UTkL Witfrae 
uy;ir-;K*-K xf-uy#-;K*-k 

y. XM5y, 1. 2-v* b^x^y. 1, 2- 
j/xh^x^y, 2-X*)Vt Yvt KD75y. 3 
->f-;H, 3-^75^. rot"* yH*f-/k 



10 

[ 0 0 5 7 ] fflfrttffft (JStt*^<*4*v^ffl* 

7? V a- h V)Vy>V, XV 7 * X7 r-fe'y^^'J v 
#yx.j-uy**-*M h\ tf'JT'ntri'y^MM 

ij ( t'xij-ry^y^o^'f K) WJ (fxy^'y^ 
yM-n^ H-co-^^-^7;U5fo7'otuy ) , ;KU 
( t'— Ur'y7;U5tP7^ H-co-r F57/l'*axfl/ 
y) . #0 (t'- l Jf^7;Wn7 > ( K-co-MJ7;Lor 
oxfi/y) Rtf iix^m^fttf&fflteffl-t'^ £> 

[ 0 0 5 8 ] 5nfc¥ffiEft ASStfHHflBflBl 

[ 0 0 5 9 ] Z<7) 0 t>'Mtc< t i> 1 Q^itft^ft-S-i) 
tt, ft^6Wc^^&«t&fi£*^&ft£»a { 3f£K 
t§^:fcoT^lf$^v:^l<oiS^i 1 ft^t-S>0. fiH 
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[0060] £ <r>m.mt. % 1 ^JWWk^WW 3<X 
Ttffl a «aoa*#fsc . m 2 amwc^x-h h : s 

[006 1 3 Hftfc. m 1 oa^L^fWiS?ffi$^t 

W«flWK#4fc^$tt*fc*l/0*4. 
[00623 ££Tti» 91 1 <r)%tt\UMt%2<r>% 

to=Hcem t tf^miixmrn^fflmmmfc ix 

fl^fflBflHtfctJwai, flSltf>»4Wfc&ttfc*2tf> 

•r , & 2 mmt^m^mm® ztizzbu. 

£4 i: ^3ffiJBiMM> J0*> 0 . £v««ire«rt#? 
Rt 0 



s^t, »io3B^fl:^iw««rtW-6 3«7ai(BaBa 

[0 06 3] £»K£*3*7MBHI»l:l/CMt. 

*Si»u:i*>, «i«Kas»&*3rr4fl:£«£8»L 
ffirc**. 

[ 0 0 6 4 3 fc*f U ±E«>3»SBMBflKiC*J^"C . 
[006 53 ^1 0*4HHfc&ft*>SM«tiJti: 

nitf. iomzinzm^mmtrntxumco^m 
m:%mhzttfx'%h. 

[00661 £tf>J: a &SS 1 0D*4HM:£ft*>ft*Wi: 

[00673 
[fc6] 

/ R2 \ 0 Rj 



CHz — Q _ c — 0 CHaCHzO-JjjV CHaCHO-jy- C— C=CHz 



£fc!4x£oaOy£1 T?&4. ) 
[0 0 683 J^LfcJ:pfcS**«IIMI* 

FU 0 



[00693 
Utl 3 

/ Rs 

f I 
■CHzCHO- 



CH2=C — C - O-bCHzCH*-^ 



[00 703 •eot§O^XX-f;Wli^fti: ; &yx^T 

ft) tt. H4itT5. OJaTfc-^-IfctftfiU*. 
[00 7 13 JJEIKIBIfcSJK («*) 

<r)&zm%thztwx'*. nM<r>mmzmtxmsM 

[00 7 2] W£tf, Uf"7.W5L<«:'Jf-'7.M tfy 
Z&m^fM-f L i BF„ L i C 1 

0 4 . LiPF 6 . LiAsF 6 , C F 3 S 0 3 L i , (C 
F 3 S0 2 ) 2 NLi. C 4 F 9 S0 3 Li. CF 3 C0 2 L 

i, (CF 3 C0 2 ) 2 NLi, C 6 F 5 S0 3 Li, C 8 F 
17 S0 3 Li. (C 2 F 5 S0 2 ) 2 NLi. (C 4 F 9 S 
0 t ) (CF 3 S0 2 )NLi. (FS0 2 C 6 F 4 ) (CF 



3 S0 2 ) NLi, ( (CF 3 ) 2 CHOS0 2 ) 2 NL i , 
(CF 3 S0 2 ) 3 CLi . (C 6 F 3 (CF 3 ) 2 -3, 
5) 4 BLi. LiCF 3 , L i A 1 C 1 4 ^0>Jf-^ 

[00733 #*W)MtWlKi. JJBEfi. 18?®^ 

[00743 OTs ym^mmzmiz lx , 

[00753 ^^ >® ^P*m»WKft 1 ti . H 1 fc* 
■f«tat, m®2i, Htt2S:iR«51-4Jiaffi3i:. IE 
ffi4fc. IEffi4$rlR$-ri>E€ift5t. EI64i:*flE2 
6 fc , fg^^^-y h 7 1 

mi. mm%b ixwmt:m*i*&Mt* 
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ft. 

[ 0 0 7 6 3 ft© 2(4. ftfi&IKfehl;:. JUKSMffc 
[0077] ft&j£4Mfc LT<4. 'J f-*A£ F-7/ 

[0078] *SiSfl«Jifc**§*lft#&*lfc 
14. i^«^*ttW«WfiO«ESIWH<0tt^ffli: 

[0079] flttffi3li. *&2 frlRg-f ft t^T* 

*fc. ttkmmm&imm? mm) ttt 

ft. 

[00 80 3 IE® 4 (4. £ffi***-Lfc. ifcfcBHBLfc 
L i , My P 0 4 ( miiiL i F e P0 4 ) HEfflSWR 

[0081] JEWMMfot LTI4. Mz.H7)H-VM. 

[0082] jEwmm^^tih^mt lx 

Lxm%m^tix^h'm<r)Wtt®m%m->hzt 
tfx*h. 

[0083] IEfisft5t4. IEfi&4 2r>K£-f fti^-Cfc 
ft. 

[0084] •fe^l'-*6{±, IEfi54 i: , ftffi2i&?t 
LTa«ffl^4>fiTV^ft4«PtfDtf¥l*ffl^ftii: 

[00 85] MktfXirvh 7(4, ASffi 3 
ftHWtSftTV^ft. iWffititfXir-y h7(4. ftH&ffi 
3 &tfIE©& 5 rt fcfcWS fcfi&ih 
•fftfctfxoiOTfcft. 

[0086] ^Wfcffift^lBMMHlMi. -<WEl! 

«s. as. aj>m* x?ymm. ^<mmzr>\^x 



[0087] 

(WWrjttlttSlliaS^v^BMW-ft . 

[0 088 3 d^Tte. ^UtyfiLi FeP0 4 ZJE 

[0089 3 LiFePO, ££j£tftC:(4. ft*. » 
(NH 4 H 2 P0 4 ) fcW-WHcttfcU!. at. »» 

& (Fe (ch 3 coo) 2 ) i. 'jy^z^K^ryt- 

<rMNH 4 H 2 P0 4 ) t. IRK'Jf-^ (Li,C 
0 3 ) fctr. WMfi2 : 2 : 1 fcfcft J: $ 

[00903 H*»H«T. MIBft* 3 2 0XTC 
5 5 0X:X2A^Si1sa^t^ZbizX*)Li FePO, 

[009 1 3 Jd*LfcJ:3fr#£fcJ: , )£JfcS*ifcLi 
FeP0 4 fcowc. ©fcXWgifr^-yfcMJEL 
fc. f&SXttEIJff^fflseftfHiTKoaOT**. 
[00923 
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ABSTRACT : 

The batteries have Li intercalating anodes, LixMyP04 (x .ltoreq.2, 0.8 
.ltoreq.y .ltoreq.1.2) cathodes, and an electrolyte contg. a siloxane deriv. 
Me3SiODaD'bSiMe3, where D = -Si (Me) 20- and D' =1 (a = 0-100 integer, b = 
1-100 

integer, m = 0-100 integer, n =0-100 integer, R = H or alkyl group; the D's 
can 

be same or different from each other when b >1; and H in D and R may be 
substituted by halogen atoms) . 
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